I. INTRODUCTION
Field-theoretical 3D O(n)-symmetric model with self-interaction of λϕ 4 type is known to describe critical behaviour of many basic physical systems such as Ising (n = 1) and Heisenberg (n = 3) ferromagnets, superfluid Bose-liquid (n = 2), polymers (n = 0), etc. In 70-th Nickel, Meiron, and Baker, Jr. calculated all 2-point and 4-point Feynman graphs for this model up to six-loop order [1] paving the way for obtaining perturbative expansions of unprecendented length for β-function and critical exponents. These expansions were then explicitly found and used, being resummed in various manners, to estimate the stable fixed point coordinate and numerical values of critical exponents [2, 3, 4] . The values obtained are referred today as most accurate (canonical) numbers [5] .
Explicit expressions for RG functions and numerical estimates were presented in Refs.
[2,3,4] only for n = 0, 1, 2, 3. At the same time, it is desirable to have such results for n > 3.
They are interesting from, at least, three points of view. First, there are numerous physical systems with many-component order parameters and these results may be relevant to their critical or effective critical behaviour (see, e.g. Refs. [6, 7, 8] ). Second, such calculations would enable one to clear up where resummation procedures applied to RG series become unnecessary, i.e. how large are the values of n for which the theory may be thought as possessing a small parameter. And third, high-precision numerical estimates of critical exponents for n ≫ 1 when compared with their counterparts given by 1 n -expansion would provide an information about the numerical accuracy of this familiar approximation scheme.
Below, six-loop perturbative expansions for β-function and critical exponents η and γ (γ −1 ) are calculated for arbitrary n. The fixed point coordinate g c and critical exponents are estimated on the base of Padé-Borel resummation procedure and a comparison of these numbers with those given by unresummed RG series and 1 n -expansion is made.
The outline of the paper is as follows. In Sec. II the renormalisation scheme is formulated, RG expansions are written down, the resummation technique is described, and numerical results obtained are collected. In Sec. III they are discussed along with their analogues resulting from unresummed six-loop series and 1 n -expansion and corresponding inferences are presented. Section IV contains conclusions.
II. RG SERIES AND NUMERICAL RESULTS
The Hamiltonian of the model to be studied reads:
where ϕ α is a vector order parameter field, α = 1, . . . , n, a bare mass squared m 2 0 being proportional to the deviation from the mean-field transition point.
We calculate the β-function and critical exponents within a massive theory. The renormalized Green function G R (p, m, g) and four-point vertex function Γ R (p, m, g) are normalized at zero momenta in a conventional way:
with one extra condition being imposed on the ϕ 2 insertion:
Since combinatorial factors and momentum integrals for 2-point and 4-point Feynman graphs are known [1] the calculation of the β-function and critical exponents (anomalous dimensions) within six-loop approximation is straightforward (see, e.g. [9] ). The results are as follows: 
+64.07744656n 2 + 300.7208933n + 369.7130739 g 6 , (2.5) These series are known to be divergent (asymptotic). To extract the physical information which they contain some resummation procedure should be employed. We use the Padé-Borel method, i.e. construct Padé approximants [L/M] for Borel transforms which are related to functions to be found ("sum of series") by the formula 8) and then evaluate the integral (2.7) where series (2.8) possessing non-zero radii of convergence are replaced by corresponding Padé approximants.
Starting from six-loop expansions available it is possible to construct different sets of
, where L = 6 for β-function and L = 5 for critical exponents. As we found, approximants
which generate following expressions for sums of the series
give the best results. They are presented in Table I . The estimates for γ and η originate from series (2.5) and (2.6) while numerical values of critical exponents ν, α, and β were determined by means of well-known scaling relations. The exponent γ was calculated also via resummed RG expansion for the exponent η 2 = (1 − γ)(2 − η)/γ and numbers were obtained which differ from those resulting from (2.6) by no more than 0.003; corresponding averages stand in Table I. This table contains as well, for comparison, numerical results found earlier for n = 0, 1, 2, 3 on the base of higher-order RG expansions in 3 and 4 − ǫ dimensions using alternative resummation techniques [2, 3, 10] . It is worthy to discuss these results along with ours in more detail.
As we can see, there are small differences between our estimates and their counterparts obtained in Refs. [2, 3] from 3D RG expansions of the same length. They are caused by use of different resummation procedures. Indeed, the authors of Refs. [2, 3] employed the Borel-Leroy transformation
instead of Eq. (2.7) in their calculations. The parameter B was chosen to meet the known large-order behaviour of coefficients c k in perturbative expansions [11, 12] : Table II . Values of g c given by these two approximations are seen to differ from each other by 0.9% for n = 28 and this difference diminishes rapidly with increasing n. So, if the accuracy of order of 1% for g c was adopted as satisfactory, the resummation of six-loop expansion for β-function becomes unnecessary when n exceeds 28. The same turns out to be truth for the critical exponent γ as is seen from Table III (the first and the second lines) .
For large n, another approximate method may be used to calculate critical exponents.
We mean famous 1 n -expansion. Within the second order in 1 n exponents γ and η are known to be [13] :
Series for other critical exponents are easily obtained via scaling relations.
It is interesting to evaluate the accuracy of numerical results given by
We can get such an information comparing numbers resulting from Eqs. 
